Decreased cytochrome c oxidase activity but unchanged superoxide dismutase and glutathione peroxidase activities in the spinal cords of patients with amyotrophic lateral sclerosis.
The cause of selective degeneration of motor neurons in the ventral horn of the spinal cord associated with amyotrophic lateral sclerosis (ALS) has still not been elucidated. Recently, so-called oxidative stress has been suggested to be a significant factor in the pathogenesis of this disease. We measured the antioxidant actions of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and cytochrome c oxidase (CO) of the human spinal cord in patients with ALS in comparison with those in control patients. Total SOD activity in spinal cord transections from patients with sporadic ALS was not significantly different from the controls in ventral, lateral, or dorsal regions, although enzymic activity was relatively higher in the ventral compared with the dorsal region. GSH-Px activity in the spinal cord of ALS patients was not very different from that in the control tissue. In contrast, CO activity was significantly reduced in all three regions of the spinal cord in patients with ALS, although the reduction was more marked in the ventral region. These results suggest that reactive oxygen species may attack the mitochondrial respiratory chain, leading eventually to the degeneration of vulnerable motor neurons in the spinal cord, even though no obvious changes in the activity of antioxidant enzymes are detectable.